. ChIP-seq profile of H2BK120ub in HeLa cells. H2BK120ub is localized within gene bodies and is correlated with active transcription. H2BK120ub ChIP-seq coverage was scaled to a 1kb distance from the TSS to the TES. Genes were divided into three groups, based on their RNA-seq levels (quantified as reads per kilobase per million reads; RPKM). Data processed as described in Materials and Methods (data source listed in Supplementary Table 3) .
Supplementary Figure 4. In vitro ubiquitylation of 12mer chromatin arrays. (a)
In vitro ubiquitylation time course using wt-12mer chromatin arrays and Cy3-labeled ubiquitin. Left: Representative SDS-PAGE after in vitro ubiquitylation (Cy3 fluorescence detection and SYPRO Ruby protein stain as loading control). The image was cropped for illustration purposes between lane 60 min and lane 120 min. Right: Quantification of the relative ubiquitylation levels by in-gel fluorescence. Normalized ubiquitylation levels (Cy3-H2Bub/H4) are plotted relative to the 60 min time point (n = 2). (b) In vitro ubiquitylation of mono-and oligonucleosomes. Left: Representative Cy3 readout and loading control. Right: Quantification of ubiquitylation activities (Cy3-H2Bub/H4) of wt mononucleosomes, 4mer and 12mer chromatin arrays. Ubiquitylation activities are normalized to MNs (n = 3). (c) In vitro ubiquitylation of wt-and GlcNAcylated-12mer chromatin arrays (g112: H2BS112GlcNAc; g123: H2BS123GlcNAc; gg: H2BS112GlcNAc_S123GlcNAc) using Cy3-labeled ubiquitin. Left: Representative Cy3 readout and loading control. Right: Quantification of ubiquitylation activities (Cy3-H2Bub/H4). Normalized ubiquitylation levels (Cy3-H2Bub/H4) are plotted relative to wt(n = 4). All data are mean ± s.e.m. Full gel images are given in Supplementary Fig. 17 . Each data set of ubiquitylation levels (αH2BK120ub/αH3) was normalized to wt (100%) and H2BK120R (0%) followed by calculating the mean ± s.e.m. (n = 4). (e) Previously determined in vitro ubiquitylation activities for comparison: MN containing H2A K! Q mutants (Fig. 3d) , acetylated H2A (Fig. 3a) and 12mer chromatin arrays containing acetylated H2A (Fig. 3b) . Full WBs are shown in Supplementary Fig. 20 . Ctrl: Control (mock transfection); wt: H2A-FLAG; Q1: H2A_K15Q-FLAG; Q2: H2A_K13/15Q-FLAG; pQ: H2A_K5/9/13/15Q-FLAG). Supplementary Fig. 10c . WB was physically cut before antibody incubation. (b) Full image for WB analysis presented in Supplementary Fig. 10d . WB was physically cut before antibody incubation. Table 1 . Library-based screen for de novo ubiquitylation activity. Substrates are ranked by de novo ubiquitylation activity from least active to most active. DNA reads were normalized to library input and the average signal intensities of the six wt-controls. Data are mean of log 2 (fold change) values ± s.e.m. (n = 3). Individual nucleosomes are color coded as in Fig. 2 
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